Application No. 09/886,257 

Reply to Office Action of December 3, 2004 

IN THE CLAIMS 
Please amend the claims as follows: 

Claim 1 (Currently Amended): A method for transmitting high frequency signals in 
an optical communication system, th e m e thod comprising the steps of: 

modulating an optical signal with a high-frequency signal and sending the modulated 
optical signal; 

receiving the modulated optical signal; 

combining an optical the received modulated optical signal, a first optical local 
component from a local light source and a second optical local component from the local 
light source to produce an electrical signal which includes plural electrical components, said 
second optical local component having a predetermined frequency differential [[from]] 
relative to a predetermined frequency of the first optical local component; 

selecting a first high frequency signal which consists of two predet e rmined e l e ctrical 
compon e nts from plural electrical components obtained by an optical fr e qu e ncy mixing 
process; and 

mixing th e two sel e cted e l e ctrical components included in the first high fr e qu e ncy 

signal 

selecting a first electrical component from said plural electrical components, said 
selected first electrical component being a frequency-shifted carrier compon ent obtained from 
the combining of the modulated optical signal with the first optical local component; 

selecting a second electrical component from said plural electrical components, said 
selected second electrical component being a frequency-shifted sideband component obtained 
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from the combining of the modulated optical signal with the second optical local component; 
and 

demodulating to provide an output high-frequency signal using the first and second 
electrical components . 

Claim 2 (Currently Amended): A method for transmitting high frequency signals in 
an optical communication system, the method comprising the steps of: 

modulating transmitting an optical signal that includ e s with a high-frequenc y signal of 
a predetermined frequency to provide an optical carrier component and an optical sideband 
component obtain e d by modulation with a high frequency signal whose frequ e ncy i s 
predetermin e d ; 

sending the modulated optical signal; 

receiving the modulated optical signal; 

combining [[an]] the received modulated optical signal, a first optical local 
component from a local light source and a second optical local component from the local 
light source to produce an electrical signal which includes plural high-frequ ency electrical 
signal components, said second optical local component having a predetermined frequency 
differential relative to a predetermined frequency of [[from]] the first optical local 
component; 

selecting a first high-frequency electrical signal component from said plural high- 
frequency electrical signal components which consists of two predetermined electrical 
compon e nts from plural electrical components obtained by an optical frequency mixing 
process: and , said first high-frequency electrical signal component includ ing a frequency- 
shifted carrier component obtained from the combining of the modulated optical signal with 
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the first optical local component and including a frequency-shifted side band component 
obtained from the combining of the modulated optical signal with the second optical local 
component; 

combining the frequency-shifted carrier component and the freque ncy-shifted 
sideband component; 

selecting a second high-frequency electrical signal component whos e having a 
frequency [[is]] lower by an amount of the predetermined frequency differential [[than]] 
relative to a carrier frequency of the first high-frequency electrical signal component obtain e d 
by the optical frequency mixing proc e ss iand 

demodulating to provide an output high-frequency electrical signal u sing the second 
high-frequency electrical signal component . 

Claim 3 (Withdrawn): A method for transmitting high-frequency signals in an optical 
communication system, the method comprising the steps of: 

transmitting an optical signal that includes an optical carrier component and an optical 
sideband component obtained by modulation with a high-frequency signal whose frequency 
is predetermined; 

extracting an original high-frequency signal from the transmitted optical signal; 

combining an optical signal, a first optical local component from a local light source 
and a second optical local component from the local light source having a predetermined 
frequency differential from the first optical local component; 

making a carrier frequency of the extracted original high-frequency signal coincide 
with the predetermined frequency differential; and 
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selecting two predetermined electrical components from plural electrical components 
obtained by an optical frequency mixing process. 

Claim 4 (Withdrawn): A method for transmitting high-frequency signals in an optical 
communication system, the method comprising the steps of: 

transmitting an optical signal that includes an optical carrier component and an optical 
sideband component obtained by modulation with a high-frequency signal whose frequency 
is predetermined; 

combining an optical signal, a first optical local component from a local light source 
and a second optical local component from the local light source having a predetermined 
frequency differential from the first optical local component; 

selecting, as a first optical signal, lights containing the optical sideband component 
included in the optical signal and the first optical local component from the local light source; 

selecting, as a second optical signal, lights containing the optical carrier component 
included in the optical signal and the second optical local component from the local light 
source; and 

selecting a signal with a relatively low frequency after mixing the first and second 
optical signals. 

Claim 5 (Currently Amended): An apparatus for transmitting high frequency signals 
in an optical communication system, the apparatus comprising: 

means for modulating an optical signal with a high-frequencv signal and sending the 
modulated optical signal; 

means for receiving the modulated optical signal; 
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means for combining [[an]] the received modulated optical signal, a first optical local 
component from a local light source and a second optical local component from the local 
light source to produce an electrical signal which includes plural electrical components, said 
second optical local component having a predetermined frequency differential [[from]] 
relative to a predetermined frequency of the first optical local component; 

moans for s e lecting a first high fr e quency signal which consists of two pr e d e t e rmin e d 
electrical compon e nts from plural electrical compon e nts obtained by an optical fr e qu e ncy 
mixing process; and 

means for mixing the two selected el e ctrical components included in th e first high 
frequency signal 

means for selecting a first electrical component from said plura l electrical 
components, said first electrical component being a freq uency-shifted carrier component 
obtained from the combining of the modulated optical si gnal with the first optical local 
component; 

means for selecting a second electrical component from said pl ural electrical 
components, said second electrical component being a frequency -shifted sideband component 
obtained from the combining of the modulated optical signal with the second optical local 
component; and 

means for demodulating to provide an output high-frequency signal using the first and 
second electrical components . 

Claim 6 (Currently Amended): An apparatus for transmitting high frequency signals 
in an optical communication system, th e apparatus comprising: 
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means for transmitting modulating an optical signal that includ e s with a high- 
frequency signal of a predetermined frequency to provide an optical carrier component and 
an optical sideband component obtain e d by modulation with a high frequency signal whos e 
frequency is pr e d e t e rmin e d ; 

means for sending the modulated optical signal; 

means for receiving the modulated optical signal; 

means for combining [[an]] the received modulated optical signal, a first optical local 
component from a local light source and a second optical local component from the local 
light source to produce an electrical signal which includes plural high-frequ encv electrical 
signal components, said second optical local component having a predetermined frequency 
differential [[from]] relative to a predetermined frequency of the first optical local 
component; 

means for selecting a first high-frequency electrical signal component which consists 
of two pr e determined electrical compon e nts from plural e l e ctrical components obtained by an 
nptiV.nl fr p qnnnry mixing process: and from said plural high-frequency el ectrical signal 
components, said first high-frequency electrical signal componen t including a frequency- 
shifted carrier component obtained from the combining of the modulated optical signal with 
the first optical local component and including a frequency-shifted sideband component 
obtained from the combining of the modulated optical signal with the second optical local 
component; 

means for combining the frequency-shifted carrier component and the frequency- 
shifted sideband component; 

means for selecting a second high-frequency electrical signal component whos e 
having a frequency [[is]] lower by an amount of the predetermined frequency differential 
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[[than]] relative to a carrier frequency of the first high-frequency electrical signal component 
obtained by the optical frequency mixing proc e ss iand 

means for demodulating to provide an output high-frequencv signal using the second 
high-frequencv electrical signal component . 

Claim 7 (Withdrawn): An apparatus for transmitting high-frequency signals in an 
optical communication system, the apparatus comprising: 

means for transmitting an optical signal that includes an optical carrier component and 
an optical sideband component obtained by modulation with a high-frequency signal whose 
frequency is predetermined; 

means for extracting an original high-frequency signal from the transmitted optical 

signal; 

means for combining an optical signal, a first optical local component from a local 
light source and a second optical local component from the local light source having a 
predetermined frequency differential from the first optical local component; 

means for making a carrier frequency of the extracted original high-frequency signal 
coincide with the predetermined frequency differential; and 

means for selecting two predetermined electrical components from plural electrical 
components obtained by an optical frequency mixing process. 

Claim 8 (Withdrawn): An apparatus for transmitting high-frequency signals in an 
optical communication system, the apparatus comprising: 
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means for transmitting an optical signal that includes an optical carrier component and 
an optical sideband component obtained by modulation with a high-frequency signal whose 
frequency is predetermined; 

means for combining an optical signal, a first optical local component from a local 
light source and a second optical local component from the local light source having a 
predetermined frequency differential from the first optical local component; 

means for selecting, as a second optical signal, lights containing the optical carrier 
component included in the optical signal and the second optical local component from the 
local light source; and 

means for selecting a signal with a relatively low frequency after mixing the first and 
second optical signals. 

Claim 9 (Currently Amended): An apparatus according to any one of claims 5 to 8 
claim 5 or claim 6 , further comprising: 

means for generating an optical carrier compon e nt the optical signal with a single- 
mode light source that produces a single-mode optical carrier; and 

means for generating an optical sideband component the modulated optical signal, 
obtained by modulating the optical carrier compon e nt signal by [[a]] the high-frequency 
signal by means of optical modulation. 

Claim 10 (Currently Amended): An apparatus according to any one of claims 5 to 8 
claim 5 or claim 6 , wherein the means for combining moans has a configuration that projects 
plural light beams onto a photo-detector to be combined and e xtracts at least part of 
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combined optical signal as combine the plural light beams and convert the combined beams 
to the electrical signals signal . 

Claim 1 1 (Original): An apparatus according to claim 10, wherein the photo-detector 
has a configuration of a balanced receiver. 

Claim 12 (Currently Amended): An apparatus according to any one of claims 5 to 8 
claim 5 or claim 6 , wherein the local light source comprises: 

means for generating the first optical local component from the local light sourc e and 
the second optical local component from the local light source having the predetermin e d 
frequency differ e ntial from the first local light uses a m e thodj and 

means for extracting two d e sir e d predetermined continuous waves from an optical 
spectrum emitted from a pulsed light source. 

Claim 13 (Currently Amended): An apparatus according to any one of claims 5 to 8 
claim 5 or claim 6 , wherein the local light source comprises: 

means for generating the first optical local component from the local light sourc e and 
the second optical local component from th e local light source having the predetermin e d 
frequency differential from th e first optical local component uses a m e thodj _and 

means for extracting two desir e d predetermined continuous waves from an optical 
spectrum emitted from a pulsed light source with an optical injection locking. 

Claim 14 (Currently Amended): An apparatus according to any on e of claims 5 to 8 
claim 5 or claim 6, wherein the local light source comprises: 
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means for generating the first optical local component from th e local light sourc e and 
the second optical local component from tho local light source having th e pr e d e t e rmin e d 
frequency differ e ntial from th e first optical local component uses a m e thod that utiliz e s jand 

a light source that emits two adjacent lightwaves light waves. 

Claim 15 (Currently Amended): An apparatus according to any on e of claims 5 to 8 
claim 5 or claim 6 , wherein the local light source comprises: 

means for generating the first optical local component from the local light sourc e and 
the second optical local component from the local light source having the predetermined 
frequency differential from tho first optical local component uses a method ofj and 

means for selectively producing two light waves by modulating light from a single- 
mode light source. 

Claim 16 (Currently Amended): A method for transmitting high frequency signals in 
an optical communication syst e m, the method comprising the steps of: 

modulating an optical signal with a high-frequencv signal and sending the modulated 
optical signal; 

receiving the modulated optical signal; 

combining [[an]] the received modulated optical signal, a first optical local 
component from a local light source and a second optical local component from the local 
light source to produce an electrical signal which include s plural high-frequencv electrical 
signal components, said second optical local component having a predetermined frequency 
differential [[from]] relative to a predetermined frequency of the first optical local 
component; 
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selecting a first signal which compris e s two pr e det e rmin e d signal compon e nts from 
plural signal components obtained by a signal mixing proc e ss; and 

mixing th e two signal components contained in th e s e l e cted first signal 

selecting from said plural high-frequency electrical signal components a frequency- 
shifted carrier component obtained from the combining of the modulated optical signal with 
the first optical local component and a frequency-shifted sideband component obtained from 
the combining of the modulated optical signal with the second optical local component; and 

combining the frequency-shifted carrier component and the frequency-shifted 
sideband component . 

Claim 17 (Currently Amended): The method according to claim 16, wherein the 
plural signal compon e nts ar e obtained by an optical frequency mixing process to form the 
first signal as combined frequency-shifted carrier component and the frequency-shifted 
sideband component form a first high-frequency electrical signal component . 

Claim 18 (Currently Amended): The method according to claim 17 5 further 
comprising the step of: 

selecting a second high-frequency electrical signal component whos e having a 
frequency [[is]] lower by an amount of the predetermined frequency differential [[than]] 
relative to a carrier frequency of the first high-frequency electrical signal component obtain e d 
by the optical frequ e ncy mixing process . 
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Claim 19 (Withdrawn): The method according to claim 16, wherein the first and 
second optical local components are generated using an original high frequency signal 
extracted from the high frequency signals transmitted. 

Claim 20 (Currently Amended): The method according to claim 16, wherein the step 
of selecting the first signal and the step of mixing th e two signal combining the frequency- 
shifted carrier component and the frequency-shifted sideband component compon e nts are 
substituted with the steps of selecting a first optical signal and a second optical signal, mixing 
the first and second optical signals and selecting a signal with a lower frequency, in which the 
first optical signal is light containing including an optical sideband component included in the 
first optical signal and the first optical local component from the local light source, and the 
second optical signal is light containing including an optical carrier component included in 
the second optical signal and the second optical local component from the local light source. 

Claim 21 (Currently Amended): An apparatus for transmitting high frequency signals 
in an optical communication system, the apparatus comprising: 

means for modulating an optical signal with a high-frequenc y signal and sending the 
modulated optical signal; 

means for receiving the modulated optical signal; 

means for combining [[an]] the received modulated optical signal, a first optical local 
component from a local light source and a second optical local component from the local 
light source to produce an electrical signal that includes plural high -frequency electrical 
signal components, said second optical local component having a predetermined frequency 
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differential [[from]] relative to a predetermined frequency of the first optical local 
component; 

means for selecting a first signal which contains two predetermined signal 
compon e nts from plural signal compon e nts obtained by an optical frequ e ncy mixing process 
from said plural high-frequency electrical signal components a frequency -shifted carrier 
component obtained from the combining of the modulated optical signal wit h the first optical 
local component and a frequency-shifted sideband component obtained from the combining 
of the modulated optical signal with the second optical local component ; and 

means for mixing combining the two signal compon e nts contained in the selected first 
frig***} frequency-shifted carrier component and the frequency-shifted s ideband component. 

Claim 22 (Currently Amended): The apparatus according to claim 21, wherein the 
plural signal components are obtained by the optical frequency mixing process to form th e 
flrr.t nipnn.1 an combined frequency- shifted carrier component and the frequency-shifted 
sideband component form a first high 2 frequency electrical signal component. 

Claim 23 (Currently Amended): The apparatus according to claim 22, further 
comprising: 

means for selecting a second high z frequency electrical signal component whose 
having a frequency [[is]] lower by an amount of the predetermined frequency differential 
[[than]] relative to a carrier frequency of the first high-frequency electrical signal component 
obtained by the optical fr e quency mixing process . 
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Claim 24 (Currently Amended): The apparatus according to claim 21, wherein the 
first and second optical local components are generated using an original high frequency 
signal extracted from [[the]] high frequency signals transmitted. 

Claim 25 (Currently Amended): The apparatus according to claim 21, wherein the 
means for selecting th e first signal and the means for mixing the two signal compon e nts 
combining are substituted with means for selecting a first optical signal and a second optical 
signal, means for mixing the first and second optical signals and means for selecting a signal 
with a lower frequency, in which the first optical signal is light containing including an 
optical sideband component included in the first optical signal and th e first optical local 
component from the local light source, and the second optical signal is light containing 
including an optical carrier component included in the second optical signal and th e second 
optical local component from the local light source. 

Claim 26 (Currently Amended): The apparatus according to claim 22, further 
comprising: 

means for generating an optical carri e r component the optical signal with a single- 
mode light source that produces a single-mode optical carrier; and 

means for generating an optical wideband compon e nt the modulated optical signal, 
obtain e d by modulating the optical carrier component signal by [[a]] the high z frequency 
electrical signal component by moans of optical modulation. 

Claim 27 (Currently Amended): The apparatus according to claim 23, further 
comprising: 
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means for generating an optical carri e r compon e nt the optical signal with a single- 
mode light source that produces a single-mode optical carrier; and 

means for generating an optical sideband compon e nt the modulated optical signal, 
obtain e d by modulating the optical carrier compon e nt signal by [[a]] the high frequency 
signal by m o ans of optical modulation. 

Claim 28 (Currently Amended): The apparatus according to claim 24, further 
comprising: 

means for generating an optical carrier compon e nt the optical signal with a single- 
mode light source that produces a single-mode optical carrier; and 

means for generating an optical sideband compon e nt the modulated optical signal, 
obtain e d by modulating the optical carri e r compon e nt signal by [[a]] the high frequency 
signal by moans of optical modulation. 

Claim 29 (Currently Amended): The apparatus according to claim 25, further 
comprising: 

means for generating an optical carrier compon e nt the optical signal with a single- 
mode light source that produces a single-mode optical carrier; and 

means for generating an optical sideband component , which is the modulated optical 
signal, obtain e d by modulating the optical carrier component by [[a]] the high frequency 
signal by means of optical modulation. 

Claim 30 (Currently Amended): The apparatus according to claim 22, wherein the 
means for combining has a configuration that projects plural light beams onto a photo- 
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detecto r to bo cnrnfnnnri nnH nvtrnrtn nt lnnnt pnrt of combined optical signal as , thereby 
combining the plural light beams and converting the combined beams to the electrical signals 
signal . 

Claim 3 1 (Currently Amended): The apparatus according to claim 23, wherein the 
means for combining has a configuration that projects plural light beams onto a photo- 
detecto r to bo combin e d and e xtracts at least part of combined optical signal as, thereby 
combining the plural light beams and converting the combined beams to the electrical s ignals 
signal . 

Claim 32 (Currently Amended): The apparatus according to claim 24, wherein the 
means for combining has a configuration that projects plural light beams onto a photo- 
detector to bo combined and extracts at least part of combin e d optical signal as, thereby 
combining the plural light beams and converting the combined beam s to the electrical signal s 
signal . 

Claim 33 (Currently Amended): The apparatus according to claim 25 , wherein the 
means for combining has a configuration that projects plural light beams onto a photo- 
detector to bo combined and e xtracts at least part of combined optical signal as, thereby 
combining the plural light beams and converting the combined beam s to the electrical signals 
signal . 

Claim 34 (Previously Presented): The apparatus according to claim 30, wherein the 
photo-detector has a configuration of a balanced receiver. 
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Claim 35 (Previously Presented): The apparatus according to claim 31, wherein the 
photo-detector has a configuration of a balanced receiver. 

Claim 36 (Withdrawn): The apparatus according to claim 32, wherein the photo- 
detector has a configuration of a balanced receiver. 

Claim 37 (Withdrawn): The apparatus according to claim 33, wherein the photo- 
detector has a configuration of a balanced receiver. 

Claim 38 (Currently Amended): The apparatus according to claim 22, wherein the 
local light source comprises: 

means for generating the first and second optical local components from the local 
light source uses a methodi and 

means for extracting two d e sir e d predetermined continuous waves from an optical 
spectrum emitted from a pulsed light source. 

Claim 39 (Currently Amended): The apparatus according to claim 23, wherein the 
local light source comprises: 

means for generating the first and second optical local components from the local 
light source uses a methodiand 

means for extracting two d e sir e d predetermined continuous waves from an optical 
spectrum emitted from a pulsed light source. 
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Claim 40 (Currently Amended): The apparatus according to claim 24, wherein the 
local light source comprises: 

means for generating the first and second optical local components from the local 
light r.ourco uses a mothod ;and 

means for extracting two desired predetermined continuous waves from an optical 
spectrum emitted from a pulsed light source. 

Claim 41 (Currently Amended): The apparatus according to claim 25, wherein the 
local light source comprises: 

means for generating the first and second optical local components from the local 
light Gourco uses a method iand 

means for extracting two desir e d predetermined continuous waves from an optical 
spectrum emitted from a pulsed light source. 

Claim 42 (Currently Amended): The apparatus according to claim 22, wherein the 
local light source comprises: 

means for generating the first and second optical local components from the local 
light s ource usco a m e thod iand 

means for extracting two d e sir e d predetermined continuous waves from an optical 
spectrum emitted from a pulsed light source with an optical injection locking. 

Claim 43 (Currently Amended): The apparatus according to claim 23, wherein the 
local light source comprises: 
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means for generating the first and second optical local components from th e local 
l ight source us e s a m e thod ; and 

means for extracting two desired predetermined continuous waves from an optical 
spectrum emitted from a pulsed light source with an optical injection locking. 

Claim 44 (Currently Amended): The apparatus according to claim 24, wherein the 
local light source comprises: 

means for generating the first and second optical local components from th e local 
light source uses a m e thod ^and 

means for extracting two desired predetermined continuous waves from an optical 
spectrum emitted from a pulsed light source with an optical injection locking. 

Claim 45 (Currently Amended): The apparatus according to claim 25, wherein the 
local light source comprises: 

means for generating the first and second optical local components from the local 
light source us e s a mcthod iand 

means for extracting two desired predetermined continuous waves from an optical 
spectrum emitted from a pulsed light source with an optical injection locking. 

Claim 46 (Currently Amended): The apparatus according to claim 22, wherein the 
local light source comprises: 

means for generating the first and second optical local components from the local 
light source uses a method that utilizes a light source that emits two adjacent light waves. 
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Claim 47 (Currently Amended): The apparatus according to claim 23, wherein the 
local light source comprises: 

means for generating the first and second optical local components from th e local 
light source uses a method that utilizes a light source that emits two adjacent light waves. 

Claim 48 (Currently Amended): The apparatus according to claim 24, wherein the 
local light source comprises: 

means for generating the first and second optical local components from the local 
light source uses a m e thod that utilizes a light source that emits two adjacent light waves. 

Claim 49 (Currently Amended): The apparatus according to claim 25, wherein the 
local light source comprises: 

means for generating the first and second optical local components from the local 
light source uses a m e thod that utilizes a light source that emits two adjacent light waves. 

Claim 50 (Currently Amended): The apparatus according to claim 22, wherein the 
local light source comprises: 

means for generating the first and second optical local components from th e local 
light source uses a method ofi and 

means for selectively producing two light waves by modulating light from a single- 
mode light source. 

Claim 51 (Currently Amended): The apparatus according to claim 23, wherein the 
local light source comprises: 
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means for generating the first and second optical local components from the local 
light source uses a method o f ; and 

means for selectively producing two light waves by modulating light from a single- 
mode light source. 

Claim 52 (Currently Amended): The apparatus according to claim 24, wherein the 
local light source comprises: 

means for generating the first and second optical local components from th e local 
light sourc e us e s a m e thod o f ; and 

means for selectively producing two light waves by modulating light from a single- 
mode light source. 

Claim 53 (Currently Amended): The apparatus according to claim 25, wherein the 
local light source comprises: 

means for generating the first and second optical local components from the local 
light source us e s a m e thod of; _and 

means for selectively producing two light waves by modulating light from a single- 
mode light source. 

Claim 54 (New): A method comprising the steps of: 

modulating an optical signal with a high-frequency signal having a frequency fRp; 
sending the modulated optical signal; 
receiving the modulated optical signal; 
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mixing the received modulated optical signal including a frequency fi, a first optical 
local component having a first frequency f 2 + fLo/2 from a local light source, and a second 
optical local component having a second frequency f 2 - fLo/2 from the local light source to 
produce an electrical signal which includes plural electrical components, the first frequency 
and the second frequency being different from each other by a predetermined frequency 
differential fix>; 

selecting a first electrical component from said plural electrical components, said 
selected first electrical component being a frequency- shifted carrier component having a 
frequency fi - f 2 + fi.o/2 obtained from the mixing of the modulated optical signal with the 
first optical local component; 

selecting a second electrical component from said plural electrical components, said 
selected second electrical component being a frequency-shifted sideband component having a 
frequency fi - f 2 + fRF - fbo/2 obtained the mixing of the modulated optical signal with the 
second optical local component; 

mixing the first and second electrical components to produce a high-frequency 
electrical signal having a frequency fRF - fix>; and 

demodulating to provide an output signal having the frequency fRF with the high- 
frequency electrical signal having the frequency fRF - fu> 
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